Molecular assembly and subcellular distribution of ATP-sensitive potassium channel proteins in rat hearts.
Cardiac ATP-sensitive K(+) (K(ATP)) channels are proposed to contribute to cardio-protection and ischemic preconditioning. Although mRNAs for all subunits of K(ATP) channels (Kir6.0 and sulfonylurea receptors SURs) were detected in hearts, subcellular localization of their proteins and the subunit combination are not well elucidated. We address these questions in rat hearts, using anti-peptide antibodies raised against each subunit. By immunoblot analysis, all of the subunits were detected in microsomal fractions including sarcolemmal membranes, while they were not detected in mitochondrial fractions at all. Immunoprecipitation and sucrose gradient sedimentation of the digitonin-solubilized microsomes indicated that Kir6.2 exclusively assembled with SUR2A. The molecular mass of the Kir6.2-SUR2A complex estimated by sucrose sedimentation was 1150 kDa, significantly larger than the calculated value for (Kir6.2)(4)-(SUR2A)(4), suggesting a potential formation of micellar complex with digitonin but no indication of hybrid channel formation under the conditions. These findings provide additional information on the structural and functional relationships of cardiac K(ATP) channel proteins involving subcellular localization and roles for cardioprotection and ischemic preconditioning.